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In the claims: 

1 . (Original) A method for detecting <h% : > production of a primer extension product 
in a primer extension reaction mixture, said method comprising: 

(a) producing a primer extension mixture that includes a nucleic acid 
polymerase having 3'~>5' exonuclease (.ctisity and a FET labeled oligonucleotide that 
includes a 3'~>5' exonuclease resistant quonehor domafn; 

(b) subjecting said primer ext&viiort mixture to primer extension reaction 
conditions; 

(c) detecting a change in a fluorescent signal from said FLT libeled 
oligonucleotide probe to obtain an assay insult; and 

(d) employing said assay result to determine whether a primer extension 
product is present in said mixture. 

2. (Original) The method according to Claim 1, wherein said primer extension 
reaction is a PCR amplification reaction. 

3. (Original) The method according to Claim 2, wherein said method is n real- 
time method of monitoring said PCR amplification reaction. 

4. (Original) The method according to Claim 1, wherein sa?ri FFiT labeled 
oligonucleotide is a nucleic acid detector mofacule that includes a single- stranded 
target binding sequence linked to fluoropboro and dark quencher. 

5. (Original) The method according :.o Claim 4, wherein energy transfer occurs 
between said fluorophore and dark quencher of said FET labeled oligonucleotide probe 
upon fluorophore excitation when said HIT labeled oligonucleotide is not hybridised to 
target nucleic acid. 

6. (Original) The method according to Claim 5, wherein energy transfer doos not 
occur between said fluorophore and daik quencher of said FET labeled oligonucleotide 
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probe upon fluorophore excitation when s,aid FET labeled oligonucleotide piobe is 
hybridized to a target nucleic acid. 

7. (Origfnal) The method according to Claim 3, wherein said method is a 5' 
nuclease method of monitoring a PCR amplification reaction. 

8. (Original) The method according to Claim 7, wherein energy transfer (loos not 
occur between said fluorophore and dark quencher of said FET labeled oligonucleotide 
probe upon fluorophore excitation when .said FET labeled oligonucleotide probe is 
cleaved by 5* nuclease. 

9. (Original) The method according to Claim 4, wherein said target binding 
sequence comprises a hybridization dentin complementary to a sequence r,f said 
primer extension product. 

10. (Original) A method of monitcjiiug or a PCR amplification reaction, said 
method comprising: 

(a) preparing a PCR amplification reaction mixture by combining: 

(i) a template nucleic atfd; 

(ii) forward and reverse nucleic acid primers; 

(iii) deoxyribonucleotides; 

(iv) a nucleic acid polymera ;o having 3'->5' exonuclease activity; and 

(v) a FET labeled oligonucleotide that includes; a 3'-->S' exonuclease 
resistant quencher domain comprising a ctevfc quencher, a fluorescent reporter domain 
comprising a fluorophore and a PCR product complementary domain, wherein 
fluorescence energy transfer does not occur between said fluorophore and said 
quencher upon fluorophore excitation when raid FET labeled oligonucleotide is 
hybridized to a product nucleic acid of said PCR reaction; 

(b) subjecting said PCR amplification reaction mixture to PGR amplification 
conditions; 

(c) monitoring said reaction mNlrre for t* fluorescent signal from said FET 
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labeled oligonucleotide probe to obtain an &j$ay result; and 

(d) employing said assay result to monitor said PGR amplification reaction. 

11. (Original) The method according to Claim 10, wherein said method is a 
method of monitoring a PCR amplification re action in real time. 

12. (Original) The method according Lo Claim 10, wherein said FEET labeled 
oligonucleotide is a probe selected from the .group consisting of: scorpion probes, 
sunrise probes, molecular beacons, and ronfou nationally assisted probes. 

13. (Original) The method according to Claim 10, wherein said fluorescence 
energy transfer occurs between said fluorophore and quencher of snid FET labeled 
oligonucleotide upon fluorophore excitation when said FET labeled oligonucleotide is 
not hybridized to said product nucleic acid 

14. (Original) The method according to Claim 10, wherein said dark quencher is 
located at the 3' end of said FET labeled ol.tonucSeotide. 

15. (Original) The method according to Claim 14 r wherein said dark quencher 
has maximum absorbance between about WOO *<nd about 700 nm_ 

16. (Original) The method according to Claim 15, wherein said dark quencher 
has maximum absorbance between about 500 find about 600 nm. 

17. (Original) The method according to Claim 16, wherein said dark qucincher 
comprises a substituted 4-(phenyldiazenyl)p:wanylamfne structure. 

18. (Original) The method accorded to Claim 16, wherein said dark quencher 
has a structure comprising at least two residues selected from aryl, substituted ary|> 
heteroaryl, substituted heteroaryl and coronation thereof, wherein at least two cf said 
residues are covalently linked via an exocyolic diazo bond. 
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19. (Original) The method according to Claim 18, wherein said dark qt^ncher 
comprises a formula: 




wherein: 

Ro > Ri,R2,R3.R4,R5 are independently: -K, halogen, -0(CH 2 ) n CH 3l -(Cl-l^nChfe, -N0 2 , 
S0 3i -N[(CH 2 ) n CH 3 ]2 wherein n=0 to 5 or -CN; 

R<3 is -H or (CH 2 )nCH 3 where n=0 to 5; n id 

v is a number from 0 to 1 0. 

20. (Original) A method of monitoring of a PGR amplification reaction, said 
method comprising: 

(a) preparing a PCR amplification reaction mixture by combining: 

(i) a template nucleic acid; 

(ii) forward and reverse nucleic acid primers; 

(iii) deoxyribonucleotides; 

(iv) a nucleic acid polymerases having 3'->5' oxonuclease and 5'- >3' 
exonuclease activity: and 

(v) a FET labeled oligonucleotide that includes: a 3'->5' exonu :!ease 
resistant quencher domain comprising a dark quencher, a fluorescent reporter domain 
comprising a fluorophore and a PCR product complementary domain, where 
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fluorescence energy transfer occurs between said fluorophore and quencher upon 
fluorophore excitation when said FET lab<?txl oligonucleotide is not hybridized fo said 
template nucleic acid; 

(b) subjecting said PCR amplHicr<tk;n reaction mixture to PGR amplification 
conditions; 

(c) monitoring said reaction mixture for a fluorescent signal from said F : ET 
labeled oligonucleotide probe to obtain an a : ;eay lesult; and 

(d) employing said assay result to monitor said PCR amplification reaction. 

Cancel Claims 21-30, 

30. (Original) A method for screening a nucleic acid sample for the presence of 
first and second nucleic acids that differ frurn each other by a single nucleotide, said 
method comprising: 

(a) producing a primer extension mfeiure fhat includes: 

(i) said nucleic acid sample; 

(ii) a nucleic acid polymerase having 3'->5' exonuclease activity; ;md 

(iii) first and second FET labeled oligonucleotide probes th-t are 
complementary to sa?d lir&t and second nucleic acids, respet. Lively, 
wherein each of said flrt,t and second FET labeled oligonucleotides 
includes a 3'-»5' exartuc. lease resistant quencher domain; 

(b) subjecting said primer extension mixture to primer extension reaction 
conditions; 

(c) detecting a change in a fiuot^eent signal, if any, from said ftuil and 
second FET labeled oligonucleotide probes to obtain an assay result; and 

(d) employing said assay result to determine the presence or absence of said 
first and second nucleic acids in said sarnpfc. 

Claims 31-35 (Canceled). 

36. (Original) A system for use in detecting the production of a primer extension 
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product in a primer extension reaction mixluie, said system comprising: 

(a) a FET labeled oligonucleotide WvM includes a 3'->5' exonuclease resistant 
quencher domain; and 

(b) a nucleic acid polymerase towing 3'->5' exonuclease activity. 

Claims 37-43 (Canceled) 

44. (Currently Amended) A kit fo; v%e in detecting the production of si primer 
extension product in a primer extension reaction mixture, said kit comprising: 

(a) a FET labeled oligonucleotide* that includes a 3' ->5' exonuclease resistant 
quencher domain; 

(b) a nucleic acid polymeras e frjtvjn y 3'» >5 ' ex onuclease a ctivity; arid 
(be) instructions for practicing the method according to Claim 1 . 

Claims 45-52 (Canceled) 

Claim 53. (Cancel) 
Claims 54-60 (Canceled) 

Add the following new claims: 

61. (New) The method according to Claim 20, wherein said method is a method of 
monitoring a PCR amplification reaction In real time. 

62. (New) The method according to OI??rn 20, wherein said fluorescence energy 
transfer does not occur between said fluorophore and quencher of said FET labeled 
oligonucleotide upon fluorophore excitation when said FET labeled oligonucleotide is 
hybridized to said product nucleic acid. 
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63. (New) The method according to Chim 20, wherein said fluorescence hnergy 
transfer does not occur between said fluorophore and quencher of said FET labeled 
oligonucleotide upon fluorophore excitation when said FET labeled oligonucleotide is 
cleaved by 5' nuclease. 

64. (New) The method according to Cla'm P.0, wherein said quencher is loc-'-led at 
the 3' end of said FET oligonucleotide. 

65. (New) The method according to Cf.iim 64, wherein said dark quenclw has 
maximum absorbance between about 400 and about 700 nm, 

66. (New) The method according to Clsim 65, wherein said dark quencher has a 
maximum absorbance between about 500 and f bout 600 nm. 

67. (New) The method according to Claim 63, wherein said daik quancher comprises 
a substituted 4-(phenyldiazeny|)phenylamirU( structure. 

68. (New) The method according to Cfa'm CO, wherein said dark quencher has a 
structure comprising at least two residues selected from aryl, substituted aryl, 
heteroaryl, substituted heteroaryl and combination thereof, wherein at least two nt said 
residues are covalently linked via an exocyclic dia^o bond. 

69. (New) The method according to Clain 68, wherein said dark quencher h;v3 the 
following structure: 
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wherein: 

R0.R1.R2.R3.R4.R5 are independently: -H, halogen, -0(CH 2 ) tl CH 3 . -{CI l?)„CH 3( -N0 2 , 
S0 3 , -N[(CH 2 ) n CH 3 ]z wherein n=0 to 6 or -CN; 

Rs is -H or -(CH 2 )nCH 3 where n=0 to 5: unci 

v is a number from 0 to 10. 

70. (New) The method according to Gl&im 30, wherein said FET labeled 
oligonucleotide probes are nucleic acid cleloclor molecules that include a : ingle- 
stranded target binding sequence linked to frjorophore and dark quencher. 

71. (New) The method according to Claim 70, wherein energy transfer occurs 
between said fluorophore and dark quencher of each of said l-'l£r Labeled 
oligonucleotide probes upon fluorophora excitation when said FET labeled 
oligonucleotide is not hybridized to target nucleic acid. 

72. (New) The method according to Ok im 70, wherein energy transfer docs not 
occur between said fluorophore and dark qvenclvsr of said F"EF labeled oligonucleotide 
probe upon fluorophore excitation when said FET labeled oligonucleotide probe is 
hybridized to a target nucleic acid. 

73. (New) The method according to Cfe-im 70, wherein energy transfer dors not 
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occur between said fluorophore and dark quencher of said FET labeled oligonucleotide 
probes upon fluorophore excitation when said FET labeled oligonucleotide probe* is 
cleaved by 5' nuclease, 

74. (New) The method according to Ctorm 30, wherein said second nucleic: acid is an 
SNP of said first nucleic acid. 

75. (New) The system according to -Cb.im 36, wherein said F ; ET labeled 
oligonucleotide has said quencher domain located at its 3' end. 

76. (New) The system according to Claim. 75, wherein said quencher domain 
comprises a dark quencher. 

77. (New) The system according to Claim 76, wherein said dark qoonclmr has 
maximum absorbance between about 400 and /.bout 700 nm. 

78. (New) The system according to Claim 77, wherein said dark quencher has a 
maximum absorbance between about 500 and COO nm, 

79. (New) The system according to Claim 78, wherein said dark quencher comprises 
a substituted 4-(phenyldlazenyl)phenylaminej structure. 

80. (New) The system according to Claim 78, wherein said dark quencher has a 
structure comprising at least two residue selected from aryl, substituted aryl, 
heteroaryl, substituted heteroaryl and combination thereof, wherein at least two of said 
residues are covalently linked via an exocycLc d»a;«> bond. 

81 (New) The system according to CSalni 80, wherein said dark quencher has the 
following structure: 
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R, 




wherein: 

Ro»Ri,R2*R3 f R4pR5 are independently: -II, halogen, -0(CH ? ) n CH 3l ~(CH;)i,CH 3l -NO*, 
S0 3) -N[(CH 2 )nCH 3 ] 2 wherein n=0 to 5 or -ON; 

R<s is -H or -(CH 2 ) n CH 3 where n=0 to 5; e»:d- 

v is a number from 0 to 1 0. 

82. (New) The kit according to Claim 44, wtarein said FET labeled oligonucleotide 
has said quencher domain located at its 3' cud. 

83. (New) The kit according to Claim 8;?, wherein said quencher domain eomfirtetiS a 
dark quencher. 

84. (New) The kit according to Claim 03, wherein said dark quencher has maximum 
absorbance between about 400 and about 7U0 nm. 

85. (New) The kit according to Claim 84, wherein said dark quoncher has a 
maximum absorbance between about 500 sr*d GOO nm, 

86. (New) The kit according to Claim 35, wherein said dark quencher comprises a 
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substituted 4-(pheny|diazenyl)pheny!amin.s ?.truc lure. 

87. (New) The kit according to Claim 85, whetroin said dark quencher has; a structure 
comprising at least two residues selected from aryl, substituted aryl, hetcroaryl, 
substituted heteroaryl and combination thmiaof, wherein at least two of said residues aie 
covalently linked via an exocyclic diazo bono'. 

88. (New) The kit according to Claim 07, wherein said dark quencher h;vs the 
following structure: 




wherein: 

Ro.Ri,R2,R3,R4,R5 are independently: -H, halogen, -0(CH 2 ) n CH 3 , -(CI l?) rt CH 3 , N0 2 , 
S0 3 , -N[(CH 2 ) n CH 3 ] 2 wherein n=0 to 5 or -CM; 

R 6 is -H or -(CH 2 ) n CH 3 where n=0 to 6; and 

v is a number from 0 to 1 0. 
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